Annotation. The article presents experimental study on the feasibility of using edible films (in the coating) as a means of preventing staling and method of increasing the biological value of gingerbread products. Grounded components of edible coating. Based on the organoleptic and physico-chemical showers properties (moisture content, water absorptivity and friability) proved the feasibility and necessity of use last one edible coating, which also can increase the biological value of products, as part of the cover is linseed oil.
Introduction. Formulation of the problem
At present the problem of preserving freshness of confectionery products remains topical [1] . Nowadays the problem of preventing gingerbread cakes from staling remains unsolved, especially it is true for gummy gingerbreads. Adding moisture-retaining components, e.g. such polysaccharides as pectin [2] , foods with high content of reducing substances such as glucose and fructose syrups [3] or malt [4, 5] , choux paste and the use of nontraditional raw materials, such as waxy wheat flour [6] or others solve this problem only partially.
Gingerbread cakes are foods with low biological value. Thermal processing (baking) in the production of gingerbread cakes makes it impossible to add most biologically active substances to these foods.
The use of edible coating will allow to stop the use of sugar syrup for gingerbreads coating and improve the biological value of foods due to the coating components.
The objective of the research was to determine the influence of edible coating with biologically active ingredients on the speed of staling of gingerbread products.
Bibliographic review
Attempts to coat confectionery products are made by A.M. Dorohovych and O.O. Gavva [7] : who suggested the coating made of modified starch, vegetable gum, flavoring and coloring agents. G.M. Lysyuk and others [8] developed a sprayed film-forming coating for bakery goods that consists of starch, glycerol and water. For confectionary packaging film used as corn and potato starch in combination with various food additives [9] . It is known [10] that the use of edible films which include pectin, prevents staling diet biscuit. This cake is better maintains freshness, especially on the fifth day of storage.
In these compositions are not using biologically active components, for example, omega-6 fatty acids Volume 10 Issue 4 / 2016 are also found in soybean, sunflower, mustard, canola and olive oils, they can also be used for making the film, but in sufficient amounts omega-3 fatty acids are found only in linseed oil. The content of omega-3 in linseed oil is 2 times higher than in fish oil [11] .
The presence of hydrophobic component is justified by the need to «close» holes remaining after evaporation of the solvent (water), thereby creating a waterproof layer. Adding linseed oil in an amount of 5 -10 % to the weight of the edible coating increases the amount of these acids from 1.09 to 2.2 g in 100 g of gingerbread (in respect to the amount of oil added), and that will allow to partially satisfy the daily needs in case of rational intake of 7 -15.4 g (Regulations of the Ministry of Health of Ukraine approved by the Decree of the President of Ukraine on April 13, 2011 № 467).
The choice of film forming components is justified by technological aspects [17] [18] [19] and organoleptic properties of the film produced from them (neutral taste and odor, transparent, colorless, easy to chew. The gelatin coating retains moisture better than the starch one, because starch is liable to retrogradation [14] . That is, starch stops to hold water during transition to the crystalline state. The need of starch component in gelatin film is caused by the property of gelatin to form jelly while cooling that makes it impossible to apply such coating on confectionery products.
Gelatin also acts as emulsifier for linseed oil or paraffin. To form a uniform film structure, starch and gelatin should be mixed in a dry form, then water is added and it should be heat-stirring until gelatin is dissolved and starch is gelatinized. Then, plasticizer, urea, is added and stirred until it completely dissolves.
The mentioned plasticizer -urea [12] , as an additive, does not have negative impact on the body when rationally consumed. In food industry urea (carbamide) is used for different purposes. It can act as an amplifier and modifier of taste and flavor, which is why urea is added in the chewing gum [13] . The mentioned plasticizer was selected as a source of nitrogen. With the help of infrared spectroscopy, it was also established that urea enters into chemical reaction with gelatin thereby strengthening the film [20] .
Main part
Gummy gingerbreads were produced in the laboratory according to classical recipe [21] .
The coating is composed of film forming components -corn starch or potato starch -2 -10 % and gelatin (E440) -5 -25 %, plasticizer -urea (E927b) -1 -5 %, hydrophobic component -paraffin (E905c) or linseed oil -1 -10 %, solvent -water. Innovative aspect of finding confirmed to award patent for the utility model on October 27, 2016 № u 201607676.
Coatings were made as follows: starch and gelatin mix in dry form and then added to the mixture required amount of water and stirring the mixture heated to dissolve gelatin and is gelatinized. Then, plasticizer, urea, is added and stirred until it completely dissolves and aged for 5 -10 min. After cooling the solution to a temperature less than 40 °C in a solution added linseed oil and whipped for 3 -5 min. When using of thermostable hydrophobic component whipping can be carried out without cooling solution. The resulting emulsion is applied to the surface of the product by icing and stand 20 -30 min to the formation of a film on the surface. Staling of gingerbreads can be determined by decreasing of moisture weight part and changing of water absorption, as natural polymers are prone to aging during storage period, which reduces their ability to retain moisture as a result of hardening [14] . These indicators are monitored by the Government State Standard (GSS) 15810-2014 «Confectionery. Gingerbreads. General specifications». Besides, aging of natural polymers increases friability of foods, though this indicator is not standardized according to GSS but is determined in order to study the dynamics of its change as an indirect indicator of gingerbreads staling during storage period [14] .
Gummy gingerbreads storage period is one month according to the GSS 4187:2003 «Gingerbread confectionery». According to the GSS 15810-2014 «Confectionery. Gingerbread cakes. General specifications». The gingerbread products stored in conditions close to the conditions of commercial space: without hermetic packaging for ambient temperature, humidity of 75 %.We propose to apply edible coatings on gingerbreads after baking and cooling by the method of glazing.
Discussion of the study. The influence of coating on organoleptic properties is determined by the composite index of quality. GSS 15810-2014 «Confectionery. Gingerbread Products. General specifications» controlls such organoleptic properties as taste and smell; structure; color; fracture form; surface; shape. It was found in the research that products with coatings are not worse in quality as compared to products coated with sugar syrup and they scored 1 (maximum number). Besides, the developed coating creates glossy surface on gingerbread cakes, which positively affects organoleptic properties. So, edible coating on the surface of gingerbreads positively affects organoleptic properties.
Research shows that it is advisable to value the change in physical and chemical properties firstly by determining the moisture content in gingerbreads during storage period as desorption processes are processes that lead to the release of moisture and cause gingerbreads staling [1] .
Experimental data on the change of moisture content during storage period are shown in Table 1 , where 0 day is the index, determined on the day of gingerbreads production after their cooling. The research lasted longer than the given storage period in order to determine how edible coating influences the prolongation of storage period. Gingerbreads with the suggested edible film, gingerbreads coated by sugar syrup and gingerbreads packed in synthetic polymer film were under study. According to the experimental data (Table 1) , on the initial stage moisture fraction of gingerbreads with edible coating increased slightly (by 0.5 %) due to moisture absorption from the applied coating, but it did not exceed 16 % as determined by GSS 15810-2014 «Con-fectionery. Gingerbread Products. General specifications». Moisture content in gingerbreads with edible coating increases a little as moisture content of the solution of edible film that coats the surface of the of gingerbread constitutes 70 %. Thus, when it coats the surface of the film in the amount of about 1.5 g, a 30 g gingerbread gets about 1.05 g of moisture. Moisture content of gingerbread increases only by 0.5 %, although the calculations show that 5 % of moisture should be added from the film, but the main part of film moisture evaporates into the environment. Further reduction of moisture during storage period for samples with edible coating occurs more slowly as compared with samples with sugar syrup and in synthetic packaging due to possible hygroscopic properties of edible coatings and creation of barrier layer that prevents moisture evaporation from gingerbread surface.
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Thus, application of edible coating on the surface slows moisture evaporation from products and confirms functionality of its usage.
Water absorptivity is another indicator that shows the loss of freshness in gingerbreads during storage period. It is known [14] that natural polymers become «old» in time, their structure hardens, which reduces their ability to retain moisture and, consequently, the indicator of water absorptivity reduces. Experimental data are shown in the chart (Fig. 1) . Water absorptivity is measured after the protective layer (edible film, synthetic film or layer of sugar syrup) is removed.
Fig. 1. Change of water absorptivity in gingerbreads during storage period
According to obtained experimental data (see Fig. 1 ), the indicator of water absorptivity of gingerbreads in edible film is more important during storage period, which shows less intensive staling of gingerbreads. Synthetic film also prevents moisture evaporation from the surface of gingerbreads, but if it is not applied hermetically, moisture can evaporate. According to experimental data, hygroscopicity of sugar syrup is less important to preserve the moisture inside the product as compared with barrier layer of edible film or synthetic film. So, the indicator of water absorptivity also demonstrates functionality of applying of edible coating to preserve freshness of gingerbread cakes. The results of the experiment to determine friability changes during the storage period are shown in the graph (Fig. 2) Graph data (Fig. 2) show that edible film assists moisture retention in a gingerbread because friability of such a product is 0.6 % less as compared to coated gingerbreads at the end of storage period. 0.2 % decrease of friability at the end of week's storage period can be explained by a slight (0.5 %) increase in moisture content (see Table 1 ) of edible film. Moisture retention of gingerbreads packaged in polymeric film is almost at the same level as of gingerbreads in edible film (friability difference is only 0.2 %), but polymer film is not edible and therefore does not increase the biological value of products, which was mentioned above.
Conclusions
The experimental data of organoleptic, physical and chemical parameters verifies the hypothesis of functionality of using edible coating to preserve freshness of gingerbread cakes during storage period without deteriorating their organoleptic and studied physical and chemical parameters of quality. The proposed composition of edible coating can be used for other confectionery products, including fondant candy, jelly and marmalade products, i.e. products in which desorption process is the limiting factor of their storage period. Using edible coatings, it is also possible to expand the range of biologically active substances used to enrich confectionary products which is especially necessary and actual, as children are the most active consumers of these products. 
